Attenuated Wnt signaling perturbs pancreatic growth but not pancreatic function.
Mesenchymal-epithelial interactions are pivotal for proper pancreatic growth and development. We have earlier shown that the fibroblast growth factor (FGF) receptor 2 is expressed in pancreatic progenitor cells and that FGF10, the high-affinity ligand of the FGF receptor 2 isoform FGF receptor 2b, promotes expansion of pancreatic progenitors. The Wnt family of ligands, which signal to the Frizzled (Frz) type receptors, have also been shown to mediate mesenchymal-epithelial interactions and cell proliferation in a variety of different systems. Here, we show that Frz3, like FGF receptor 2, is expressed in the pancreatic epithelium during the proliferative phase of the embryonic pancreas in mice and that overexpression of a dominant-negative form of mouse Frz8 in pancreatic progenitors severely perturbs pancreatic growth. Nevertheless, the transgenic mice remain normoglycemic and display normal glucose tolerance and glucose-stimulated insulin secretion when challenged with exogenous glucose. The maintenance of normoglycemia in these mice appears to be the consequence of a relative increase in endocrine cell number per pancreatic area combined with enhanced insulin biosynthesis and insulin secretion. Collectively, our data provide evidence that Wnt signaling is required for pancreatic growth but not adult beta-cell function.